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FIG. 1 
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FIG. 2 
(PRIOR ART) 
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FIG. 3A 
(PRIOR ART) 
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FIG 3B 
(PRIOR ART) 
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FIG. 4 
(PRIOR ART) 
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FIG. 7 
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COLOR IMAGE FORMINGAPPARATUS 
WITH COLOR REGISTRATION 

COMPENSATION UNIT 

CROSS-REFERENCE TO RELATED 5 
APPLICATIONS 

This application claims the benefit under 35 U.S.C. 
S119(a) of Korean Patent Application No. 2005-93492, filed 
on Oct. 5, 2005, the entire contents of which are hereby 10 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 15 
The present invention relates to a color image forming 

apparatus. More particularly, the present invention relates to 
a color image forming apparatus that can synchronize each 
photosensitive body in the apparatus so as to compensate for 
color registration errors. 2O 

2. Description of the Related Art 
An image forming apparatus (such as a color laser beam 

printer or a color copier) generally employs a tandem struc 
ture which emits a laser beam onto photosensitive bodies 
arranged by color to form separate color images. The separate 25 
color images are then overlaid upon one another to form a 
full-color image on a paper, either directly or through a trans 
fer belt. FIG. 1 is an illustration of a typical tandem image 
forming apparatus. 
As shown in FIG. 1, a color image forming apparatus 1 30 

comprises a plurality of image forming units 10Y, 10M, 10C. 
10K having a plurality of photosensitive bodies 11Y, 11M, 
11C, 11K and a plurality of developing devices 12Y, 12M, 
12C, 12K, a transfer unit 30 opposed to the plurality of pho 
tosensitive bodies 11Y. 11M, 11C, 11K, and a fixing device 35 
40. In the image forming unit, if the plurality of photosensi 
tive bodies 11Y, 11M, 11C, 11K are driven in the direction 
indicated by the arrows, the surface of the photosensitive 
bodies 11Y. 11M, 11C, 11K is charged by chargers 15Y.15M, 
15C, 15K and a laser beam L is emitted from a laser scanning 40 
unit (not shown) so as to form an electrostatic latent image of 
an image to be developed with a first color. For example, if a 
yellow Y color image is developed, the yellow developing 
roller 13Y develops the electrostatic latent image formed on 
the photosensitive body 11Y with yellow toner to formatoner 45 
image. The yellow image is transferred through a transfer 
roller32Y of the transfer unit onto a paper S fed by a transfer 
belt 31. Likewise, magenta (M), cyan (C) and black (K) 
images are formed and transferred to finally form a full-color 
image on the paper S. The fixing device 40 fixes the toner 50 
image transferred on the paper S by heating and pressing the 
toner image so that it is completely fixed onto the paper S. The 
color image forming apparatus 1 also includes toner Supply 
rollers 14Y, 14M, 14C, 14K, driven rollers 33a,33b, and 33c, 
tension roller 34, and a transfer belt cleaning unit 35. 55 

In the color image forming apparatus 1, it is important to 
accurately conform each color toner image to the plurality of 
photosensitive bodies 11Y. 11M, 11C, 11K so that the final 
image is properly registered. To this end, the conventional 
image forming apparatus 1 operates the plurality of photo- 60 
sensitive bodies 11Y. 11M, 11C, 11K using one driving 
Source, and synchronizes the photosensitive bodies based on 
the initial positions of the bodies. 

FIG. 2 is a perspective view showing more details of the 
structure of the plurality of photosensitive bodies of a con- 65 
ventional image forming apparatus. As shown in FIG. 2, a 
driving source 50 generates a driving force and transmits the 

2 
force through a plurality of power transmitting members 20Y. 
20M, 20O, 20K and a plurality of idle gears 23M, 23C, 23K 
to the plurality of photosensitive bodies 11Y. 11M, 11C, 11K. 
The plurality of photosensitive bodies 11Y. 11M, 11C, 11K 
are mounted on shafts, and the shafts are mounted on a main 
body supporting frame (refer to “F” of FIG. 5). The plurality 
of power transmitting members 20Y. 20M, 20O, 20K com 
prise retardation gear members 21Y. 21M. 21C, 21K and 
transmitting gear members 22Y, 22M, 22C, 22K. The first 
retardation gear member 21K of the first power transmitting 
member 20K is meshed with a driving gear 51 of the driving 
Source, and the first transmitting gear member 22K of the first 
power transmitting member 20K is meshed with a shaft gear 
16K of the first photosensitive body 11K. Accordingly, if the 
driving source 50 is driven, the driving force is transmitted 
through the first power transmitting member 20K so as to 
rotate the first photosensitive body 11K. The first, second, and 
third idle roller gears 23K, 23C, 23M are disposed between 
the second, the third, and the fourth power transmitting mem 
bers 20O, 20M, 20Y. The driving force of the driving source 
50 is transmitted through the second, third, fourth power 
transmitting members 20O, 20M, 20Y to the second, third, 
and fourth photosensitive bodies 11C, 11M, 11Y so as to 
rotate the second, the third, and the fourth photosensitive 
bodies 11C, 11M, 11Y together in the same direction. 
The color image forming apparatus 1, in which a plurality 

of photosensitive bodies are together driven by one single 
driving Source, is designed by assuming that the feeding 
speed of the paper S is regular and that the entrance signal 
timing of a leading end of the paper S for each color calcu 
lated from an initial signal is theoretically the same. 

FIGS. 3A and 3B illustrate the operation of the photosen 
sitive bodies of the color image forming apparatus. For con 
venience, FIGS. 3A and 3B depict only two photosensitive 
bodies 11Y. 11M. Referring to FIG.3, if the paper S is fed to 
the third photosensitive body 11M driven in association with 
the fourth photosensitive body 11Y via the fourth power 
transmitting member 20Y (refer to FIG.3B), after the paper S 
is fed to the fourth photosensitive body 11Y (refer to FIG. 
3A), the third photosensitive body 11M should have the same 
phase as the fourth photosensitive body 11Y as indicated by 
the arrows in FIG. 3B. However, the speed is changed by 
minute amounts due to various issues with the image forming 
apparatus so that registration errors occur. One of the largest 
issues is that the linear Velocity changes due to gear run-out. 
The changing linear velocity produces a different interval for 
each color image. FIG. 4 is a graph showing the misregistra 
tion of two color images caused by a change in linear Velocity. 
As shown in FIG. 4, as each photosensitive body is driven 

by the driving source, the linear Velocity varies due to gear 
run-out. Additionally, the difference between each photosen 
sitive body and the laser scanning unit, which scans with a 
certain speed, results in a periodic change on the paper. It is 
difficult to completely, mechanically remove these changes. 
As mechanical accuracy increases, higher costs are incurred. 
A color image forming apparatus should compensate for 
color registration errors based on the cycle of the rotation 
speed of the photosensitive body to increase image quality. A 
color image forming apparatus, in which a separate driving 
Source is connected to separate, modularized image forming 
units to transmit a separate driving force to each of the plu 
rality of photosensitive bodies, can synchronize the plurality 
of photosensitive bodies by a simple computer program to 
prevent the phase difference of each driving source. However, 
a color image forming apparatus, in which a plurality of 
photosensitive bodies are driven by one driving source, can 
not easily prevent registration errors. 
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Accordingly, there is a need for an improved apparatus for 
driving photosensitive bodies in a tandem image forming 
apparatus to prevent registration errors. 

SUMMARY OF THE INVENTION 

An aspect of the present invention is to address at least the 
above problems and/or disadvantages and to provide at least 
the advantages described below. Accordingly, an aspect of the 
present invention is to provide a color image forming appa 
ratus which has a color registration compensation unit at 
some or all of a plurality of photosensitive bodies so that the 
linear velocity of each photosensitive body of a plurality of 
photosensitive bodies can be synchronized to minimize reg 
istration errors. 

In accordance with an exemplary embodiment of the 
present invention, a color image forming apparatus comprises 
a plurality of photosensitive bodies driven by one driving 
source. Each of the plurality of photosensitive bodies has a 
shaft gear, and a plurality of power transmission members are 
engaged with the shaft gears of the plurality of the photosen 
sitive bodies to transmit a driving force generated from the 
driving source to each of the plurality of the photosensitive 
bodies. At least one color registration compensation unit is 
disposed between the plurality of power transmission mem 
bers. 

The power transmission member may comprise a retarda 
tion gear member having a greater diameter than a driving 
gear of the driving source, and a transmission gear member 
coaxially engaged with the retardation gear member to trans 
mit the driving force to each of the plurality of photosensitive 
bodies. 

The color registration compensation unit may comprise an 
elastic member and a cam member. The elastic member has a 
first end and a second end. The first end of the elastic member 
is disposed on a Supporting frame and the second end is 
disposed on an idle roller gear. The cam member contacts the 
idle roller gear to move the idle roller gearin an axial direction 
of the photosensitive body. 
The apparatus may further comprise a transfer unit 

opposed to the plurality of photosensitive bodies. The transfer 
unit may comprise a plurality of transfer rollers arranged to 
oppose each of the plurality of photosensitive bodies, and a 
transfer conveying belt passing between the plurality of the 
transfer rollers and the plurality of photosensitive bodies. As 
a paper passes between the plurality of photosensitive bodies 
and the transfer unit, toner images formed on the plurality of 
the photosensitive bodes are directly transferred onto the 
paper. 

The transfer unit may comprise a plurality of intermediate 
transfer rollers arranged to oppose each of the plurality of 
photosensitive bodies, an intermediate transfer belt passing 
between the plurality of the intermediate transfer rollers and 
the plurality of photosensitive bodies, and a transfer roller 
transferring toner images from the intermediate transfer belt 
onto the paper. 
The driving gear of the one driving source may be meshed 

with one power transmission member so as to transmit the 
driving force to the plurality of the photosensitive bodies. 

In accordance with another exemplary embodiment of the 
present invention, a color image forming apparatus comprises 
a plurality of photosensitive bodies driven by one driving 
Source, each of the plurality of photosensitive bodies having 
a shaft gear, and a plurality of power transmission members 
engaged with the shaft gears of the plurality of photosensitive 
bodies to transmit a driving force generated from the driving 
source to each of the plurality of photosensitive bodies. A 
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4 
color registration compensation unit is formed on at least one 
of the power transmission members. 
A driving gear of the one driving Source may be meshed 

with two neighboring power transmission members to trans 
mit the driving force to the plurality of photosensitive bodies. 
The power transmission member may comprise a retarda 

tion gear member having a greater diameter than a driving 
gear of the driving source, and a transmission gear member 
coaxially engaged with the retardation gear member to trans 
mit the driving force to each of the plurality of photosensitive 
bodies. 
The power transmission member may further comprise an 

idle roller gear disposed between non-neighboring retarda 
tion gear members, to be meshed with each other. 
The neighboring retardation gear members may overlap 

each other. 
The color registration compensation unit may comprise an 

elastic member and a cam member. The elastic member has a 
first end and a second end. The first end of the elastic member 
is disposed on a Supporting frame and the second end is 
disposed on an idle roller gear. The cam member contacts the 
idle roller gear to move the idle roller gearin an axial direction 
of the photosensitive body. 
The idle roller gear may also operate as an idle roller gear 

of the power transmission member. 
In accordance with another exemplary embodiment of the 

present invention, a color image forming apparatus comprises 
a plurality of photosensitive bodies driven by at least two 
driving sources, each of the plurality of photosensitive bodies 
having a shaft gear, and a plurality of power transmission 
members engaged with the shaft gear of the plurality of pho 
tosensitive bodies to transmit a driving force generated from 
the driving sources to each of the plurality of photosensitive 
bodies. At least one color registration compensation unit may 
be disposed between the power transmission members. 
The at least two driving Sources may be synchronized and 

driven at the same speed. 
The power transmission member may comprise a retarda 

tion gear member having a greater diameter than a driving 
gear of each of the driving sources, and a transmission gear 
member coaxially engaged with the retardation gear member 
to transmit the driving force to each of the plurality of pho 
tosensitive bodies. 
The color registration compensation unit may comprise an 

elastic member with a first end and a second end, the first end 
of the elastic member being disposed on a Supporting frame 
and the second end being disposed on an idle roller gear, and 
a cam member contacting the idle roller gear to move the idle 
roller gear in an axial direction of the photosensitive body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of 
certain exemplary embodiments of the present invention will 
be more apparent from the following description taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a schematic view of a conventional color image 
forming apparatus; 

FIG. 2 is a perspective view of a plurality of photosensitive 
bodies of the image forming apparatus of FIG. 1; 

FIGS. 3A and 3B are perspective views of a plurality of 
photosensitive bodies of FIG.1 which illustrate the asynchro 
nous nature of the plurality of photosensitive bodies of the 
color image forming apparatus of FIG. 1; 

FIG. 4 is a graph of the rotation speed cycle of the plurality 
of photosensitive bodies of FIG. 3; 
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FIG. 5 is a front view of a portion of a color image forming 
apparatus according to a first exemplary embodiment of the 
present invention; 

FIGS. 6A and 6B are front views of a color registration 
compensation unit of the color image forming apparatus of 
FIG. 5; 

FIG. 7 is a graph of the rotation speed cycle of the plurality 
of photosensitive bodies of FIG. 5; 

FIG. 8 is a perspective view of a portion of a color image 
forming apparatus according to a second exemplary embodi 
ment of the present invention; 

FIG.9 is a front view of the color image forming apparatus 
of FIG. 8; and 

FIG.10 is a front view of a portion of a color image forming 
apparatus according to a third exemplary embodiment of the 
present invention. 

Throughout the drawings, the same reference numerals 
will be understood to refer to the same elements, features, and 
Structures. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

The matters defined in the description such as a detailed 
construction and elements are provided to assist in a compre 
hensive understanding of the embodiments of the invention. 
Accordingly, those of ordinary skill in the art will recognize 
that various changes and modifications of the embodiments 
described herein can be made without departing from the 
Scope and spirit of the invention. Also, descriptions of well 
known functions and constructions are omitted for clarity and 
conciseness. 
A color image forming apparatus according to an exem 

plary embodiment of the present invention employs a tandem 
structure which uses an image forming unit with a plurality of 
photosensitive bodies and a developing device to synchronize 
the rotation speed of each of the plurality of photosensitive 
bodies and enhance color registration, which is an important 
factor for image quality. As shown in FIG. 1, a conventional 
tandem color image forming apparatus has a plurality of 
image forming units 10Y, 10M, 10C, 10K disposed on a main 
body frame. The image forming units form images of separate 
colors, and the separate color images are overlaid upon one 
another to form a full color image. 
The plurality of image forming units 10Y, 10M, 10C, 10K 

may be cartridge-type consumable products which may be 
mounted by a consumer or a repairman. The image forming 
units are typically driven by one driving Source. 

In the color image forming apparatus, a plurality of pho 
tosensitive bodies 11Y. 11M, 11C, 11K correspond to the 
plurality of image forming units 10Y, 10M, 10C, 10K. A 
transfer unit 30 may be located opposite to the plurality of 
photosensitive bodies 11Y. 11M, 11C, and 11K. The transfer 
unit 30 comprises a plurality of transfer rollers 32Y, 32M, 
32C. 32K arranged to correspond to each of the plurality of 
photosensitive bodies 11Y. 11M, 11C, 11K. A transfer con 
veying belt 31 passes between the plurality of transfer rollers 
and the plurality of photosensitive bodies. A paper S is passed 
between the plurality of photosensitive bodies 11Y. 11M, 
11C, 11K and the transfer unit 30, and the toner images 
formed on the plurality of the photosensitive bodies are 
directly transferred onto the paper S. 
A different style of transfer unit that uses an intermediate 

transfer belt may also be used. In that case, a plurality of 
intermediate transfer rollers (corresponding to 32Y, 32M, 
32C. 32K of FIG. 1) are arranged opposite to the plurality of 
the photosensitive bodies 11Y. 11M, 11C, 11K, and an inter 
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6 
mediate transfer belt (corresponding to 31 of FIG. 1) passes 
between the plurality of the intermediate transfer rollers and 
the plurality of the photosensitive bodies. A transfer roller 
(corresponding to 36 of FIG. 1) transfers the toner image from 
the intermediate transfer belt onto a paper S. Thus, in this type 
of image transfer unit, the toner images formed on the plural 
ity of the photosensitive bodies 11Y. 11M, 11C, 11K, are 
transferred onto the intermediate transfer belt. The paper S 
passes between the intermediate transfer belt and the transfer 
roller36, and the toner image on the transfer belt is transferred 
onto the paper S. 

FIG. 5 is a view of a portion of a color image forming 
apparatus according to a first exemplary embodiment of the 
present invention, in which a color registration compensation 
unit is mounted on each side of the plurality of the photosen 
sitive bodies. As shown in FIG. 5, the color image forming 
apparatus according to the first exemplary embodiment of the 
present invention comprises a plurality of photosensitive bod 
ies 111Y. 111M, 111C. 111K., power transmission members 
120Y, 120M, 120C, 120K and color registration compensa 
tion units 200. These components are arranged to correspond 
to different colors, such as yellow Y. magenta M. cyan Cand 
black K, and basically have the same structures. Accordingly, 
for conciseness and to avoid repetition, only the first photo 
sensitive body 111Y, the first power transmission member 
120Y and the color registration compensation unit 200M will 
be described in detail. 
A shaft gear 116Y is formed on the central axis of the first 

photosensitive body 111Y and engages the first transmission 
member 120Y. The first photosensitive body 111Y is driven 
by one driving source 150. 
The first power transmission member 120Y comprises a 

first retardation gear member 121Y and a first transmission 
gear member 122Y. The first retardation gear member 121Y 
can reduce the frequency of rotation of a driving source 150 
because its diameter is greater than that of a driving gear 151 
of the driving source 150. The first transmission gear member 
122Y is engaged with the first retardation gear member 121Y 
by a shaft 123Y. and transmits the driving force to the first 
photosensitive body 111Y. 
The color registration compensation unit 200M comprises 

a first elastic member 201M and a first cam member 203M. 
The first elastic member has a first end and a second end. The 
first end of the first elastic member 201M is fixed on the 
Supporting frame F, and the second end engages a first idle 
roller gear 204M. A washer 202M may be placed between the 
first end of the first elastic member and the supporting frame 
F. The first cam member 203M contacts the first idle roller 
gear 204M, and the first idle roller gear 204M can be moved 
in an axial direction of the first photosensitive body 111Y 
according to the rotation of the first cam member 203M. 
The fourth retardation gear member 121K of the fourth 

power transmission member 120K is meshed with the driving 
gear 151 of the driving source 150. Therefore, the driving 
force generated from the driving source 150 is transmitted 
through the fourth power transmission member 120K to each 
of the plurality of photosensitive bodies 111Y. 111M, 111C, 
111K. 

In one type of conventional color image forming apparatus, 
a separate driving unit is mounted to each of the color image 
forming units so that each color image forming unit can be 
independently rotated and the plurality of photosensitive bod 
ies can be synchronized. On the other hand, if one driving 
Source is used to drive all of the color image forming units, 
manufacturing costs can be also reduced. However, errors 
(such as runout) in either the roller or gears of the color image 
forming apparatus may cause registration errors. The exem 
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plary embodiments of the present invention employ at least 
one color registration compensation unit to compensate for 
registration errors that may occur when using one driving 
SOUC. 

The process of color registration compensation using the 
color registration compensation unit of the color image form 
ingapparatus according to the first exemplary embodiment of 
the present invention will now be explained in detail with 
reference to accompanying drawings. 

FIGS. 6A and 6B illustrate the operation of the color reg 
istration compensation unit of the color image forming appa 
ratus according to the first exemplary embodiment of the 
present invention: FIGS. 6A and 6B show the status before 
and after the color registration compensation unit is operated, 
respectively. For convenience, the color registration compen 
sation process only for the fourth photosensitive body 111K 
engaged with the driving source 150, and the third photosen 
sitive body 111C operated in association with the fourth pho 
tosensitive body 111K will be shown in FIG. 6. 
As the plurality of photosensitive bodies of the color image 

forming apparatus prints the toner image onto the paper, it is 
necessary to examine the cycle of minute speed changes 
generated by errors such as runout of each shaft gear of the 
plurality of photosensitive bodies. The peak position of either 
the maximum or minimum rotation speed of each of the 
plurality of photosensitive bodies is synchronized so that all 
the colors can be printed at the same printing position. 
As shown in FIG. 6, the fourth photosensitive body 111K 

(nearest to the driving source 150) can be rotated by the 
driving source 150, and the third photosensitive body 111C 
(farthest from the driving source 150) can be stopped by 
releasing the idle roller gear 204. Therefore, if the peak posi 
tion of the cycle of the fourth photosensitive body 111K 
corresponding to black K is examined and then the peak 
position of the third photosensitive body 111C corresponding 
to cyan C is moved so that the color registration can be 
compensated, the rotation speed cycle of the fourth photosen 
sitive body 111K is conformed with the rotation speed cycle, 
that is, phase, of the third photosensitive body 111C as the 
third photosensitive body 111C is stopped. As shown in FIG. 
6A, if the cam member 203K of the color registration com 
pensation unit 200K is rotated, the idle roller gear 204K is 
moved toward the right by the elastic force of the elastic 
member 201K so that the retardation gear member 121C of 
the third power transmission member 120C is separated from 
the retardation gear member 121K of the fourth power trans 
mission member 120K. Under this circumstance, if the fourth 
photosensitive body 111K is rotated by a set angle and then 
the cam member 203K is rotated in the opposite direction as 
shown in FIG. 6B, the idle roller gear 204 Kagain connects the 
third and the fourth retardation gear members 121C, 121K so 
that the third and the fourth retardation gear members 121C, 
121K can be rotated in association with each other. By this 
principle, the two photosensitive bodies 111C. 111K can be 
rotated in association with each other. Likewise, the other 
photosensitive bodies 111Y. 111M can be rotated in associa 
tion with each other to conform the rotation speed cycles with 
each other. FIG. 7 is a view of the change of the rotation speed 
cycle of the two photosensitive bodies according to the Syn 
chronization of the two photosensitive bodies. 
As shown in the waveform view of FIG. 7, the plurality of 

the photosensitive bodies are synchronized by the color reg 
istration compensation unit so that color registration is 
enhanced. 
A color image forming apparatus according to the second 

exemplary embodiment of the present invention will now be 
explained in detail. FIG. 8 is a perspective view of apart of the 
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8 
color image forming apparatus according to the second exem 
plary embodiment of the present invention, and FIG. 9 is a 
front view of the color image forming apparatus of FIG. 8. 

Referring to FIGS. 8 and 9, the color image forming appa 
ratus according to the second exemplary embodiment of the 
present invention comprises a plurality of photosensitive bod 
ies 111Y. 111M, 111C. 111K., a plurality of power transmis 
sion members 120Y, 120M, 120C, 120K and a color registra 
tion compensation unit 210M. The color image forming 
apparatus according to the second exemplary embodiment of 
the present invention has two photosensitive bodies 111C. 
111K which are simultaneously driven by one driving source 
150. In the drawings, the retardation gear members 121C, 
121K of the neighboring third and the fourth power transmis 
sion members 120C, 120K, adjacent to the driving gear 151 of 
the one driving source 150, are meshed with each other so that 
the driving force can be simultaneously transmitted to the two 
photosensitive bodies 111C. 111K. 
The plurality of the photosensitive bodies 111Y. 111M, 

111C. 111K have the same structure as those according to the 
first exemplary embodiment of the present invention. 
The power transmission members 120Y, 120M, 120C, 

120K comprise the retardation gear members 121Y 121M, 
121C, 121Kand the transmission gear members 122Y, 122M, 
122C, 122K, respectively. The retardation gear members 
121Y 121M. 121C, 121K can reduce the frequency of rota 
tion of the driving source 150 because the diameters of the 
retardation gear members 121Y 121M, 121C, 121K is greater 
than that of the driving gear 151 of the driving source 150. The 
transmission gear members 122Y, 122M, 122C, 122K are 
coaxially engaged with the retardation gear members 121Y. 
121M, 121C, 121K, respectively, based on the same shaft. 
The transmission gear members 122Y, 122M, 122C, 122K 
engage the shaft gears 116Y. 116M, 116C, 116K. The idle 
roller gears 214M, 124C are engaged with the second and the 
third power transmission members 120M, 120C among the 
power transmission members 120Y, 120M, 120C, 120K. 
Accordingly, among the power transmission members 120Y. 
120M, 120C, 120K, the first and the third power transmission 
members 120Y, 120M are together driven by the idle roller 
gear 214M and the second and the fourth power transmission 
members 120M, 120K are together driven by the idle roller 
gear 124C. With this structure, the space required for instal 
lation is reduced since the neighboring retardation gear mem 
bers 121Y, 121M, 121C, 121K can be overlapped. 
A color registration compensation unit may be formed on 

at least one of the power transmission members. In the illus 
trated embodiment, a color registration compensation unit 
210M is formed on the power transmission member 121M 
corresponding to, for example, magenta. 
The color registration compensation unit 210M comprises 

an elastic member 211M and a cam member 213M. The 
elastic member has a first end and a second end. The first end 
of the elastic member 211M is fixed on the supporting frame 
F, and on the second end engages an idle roller gear 214.M. A 
washer 212M may be placed between the first end of the first 
elastic member and the Supporting frame F. The cam member 
213M contacts the idle roller gear 214M, and the idle roller 
gear 214M can be moved in an axial direction of the second 
photosensitive body 111M according to the rotation of the 
cam member 213M. In the color image forming apparatus 
according to the second exemplary embodiment of the 
present invention, the idle roller gear 214M of the color 
registration compensation unit is formed on the same shaft as 
that of the second power transmission member 121M. The 
color registration compensation unit 210M may beformed on 
the third power transmission member 120C. In that case, the 
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elastic member may be disposed at the opposite side of the 
frame or may be a tension spring to move the idle roller gear 
124C. 
The second exemplary embodiment of a color image form 

ing apparatus operates the color registration compensation 
unit to synchronize the photosensitive body by using the same 
method as the color image forming apparatus according to the 
first exemplary embodiment of the present invention. There 
fore, a detailed description of the operation will not be 
repeated. 
The color image forming apparatus according to exem 

plary embodiments of the present invention is not limited to 
apparatuses with only one driving source to drive a plurality 
of photosensitive bodies. In other words, the principles of the 
present invention can also be used with a color image forming 
apparatus in which at least two driving sources are provided 
and at least two power transmission members are together 
driven by the driving sources. FIG. 10 is a front view of a 
portion of a color image forming apparatus according to the 
third exemplary embodiment of the present invention, in 
which a plurality of photosensitive bodies are driven by two 
driving sources 150a, 150b. The color image forming appa 
ratus has the same structure as the apparatus of FIG. 5, 
according to the first exemplary embodiment of the present 
invention, except for having the two driving sources. There 
fore, a detailed description of common elements will not be 
repeated. 

Referring to FIG. 10, the color image forming apparatus 
according to the third exemplary embodiment of the present 
invention comprises a plurality of photosensitive bodies 
111Y. 111M, 111C. 111K., power transmission members 
120Y, 120M, 120C, 120K and color registration compensa 
tion units 200M, 200K. Two photosensitive bodies 111Y. 
111K are simultaneously driven by two driving sources 150a, 
15Ob. 

Each retardation gear member 121Y 121K of the first and 
the fourth power transmission members 120Y, 120K is 
meshed with each driving gear 151a, 151b of the driving 
sources 150a, 150b so that the driving force can be simulta 
neously transmitted to the two photosensitive bodies 111Y. 
111K. At this time, the two driving sources 150a, 150b must 
be synchronized and driven at the same speed. The synchro 
nization can be easily performed by a conventional algorithm. 
The color image forming apparatus according to the third 

exemplary embodiment of the present invention may have 
color registration compensation units 200M, 200K between a 
pair of power transmission members, that is, between 120Y 
and 120M, and between 120C and 120K. The plurality of 
photosensitive bodies of the color image forming apparatus 
according to the third exemplary embodiment of the present 
invention may be slightly more easily synchronized as com 
pared with the color image forming apparatus according to 
the first and the second exemplary embodiments of the 
present invention. 
A color image forming apparatus according to exemplary 

embodiments of the present invention can easily compensate 
for registration errors by the operation of the color registra 
tion compensation unit so as to enhance color image quality. 
The color registration errors include those caused by runout 
of the shaft gears of the photosensitive body as each photo 
sensitive body is operated by one or more driving source. 

While the invention has been shown and described with 
reference to certain exemplary embodiments thereof, it will 
be understood by those skilled in the art that various changes 
in form and details may be made therein without departing 
from the spirit and scope of the invention as defined by the 
appended claims. 
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10 
What is claimed is: 
1. A color image forming apparatus comprising: 
a plurality of photosensitive bodies driven by a single driv 

ing source, each of the plurality of photosensitive bodies 
having a shaft gear; 

a plurality of power transmission members engaged with 
the shaft gears of the plurality of the photosensitive 
bodies to transmit a driving force generated by the driv 
ing source to each of the plurality of the photosensitive 
bodies; and 

at least one color registration compensation unit disposed 
between the plurality of power transmission members 
and selectively compensating registration of respective 
ones of the photosensitive bodies. 

2. A color image forming apparatus comprising: 
a plurality of photosensitive bodies driven by a single driv 

ing source, each of the plurality of photosensitive bodies 
having a shaft gear; 

a plurality of power transmission members engaged with 
the shaft gears of the plurality of the photosensitive 
bodies to transmit a driving force generated by the driv 
ing source to each of the plurality of the photosensitive 
bodies; and 

at least one color registration compensation unit disposed 
between the plurality of power transmission members; 

wherein the color registration compensation unit com 
prises: 

an elastic member with a first end and a second end, the first 
end of the elastic member being disposed on a Support 
ing frame and the second end engaging an idle roller 
gear, and 

a cam member contacting the idle roller gear to move the 
idle roller gear in an axial direction of the photosensitive 
body. 

3. The apparatus according to claim 2, further comprising 
a transfer unit opposed to the plurality of photosensitive 

bodies. 
4. The apparatus according to claim3, wherein the transfer 

unit comprises: 
a plurality of transfer rollers arranged to oppose each of the 

plurality of photosensitive bodies; and 
a transfer belt passing between the plurality of the transfer 

rollers and the plurality of photosensitive bodies. 
5. The apparatus according to claim 3, wherein 
as a paper passes between the plurality of photosensitive 

bodies and the transfer unit, toner images formed on the 
plurality of photosensitive bodies are directly trans 
ferred onto the paper. 

6. The apparatus according to claim3, wherein the transfer 
unit comprises: 

a plurality of intermediate transfer rollers arranged to 
oppose each of the plurality of photosensitive bodies; 

an intermediate transfer belt passing between the plurality 
of the intermediate transfer rollers and the plurality of 
photosensitive bodies; and 

a transfer roller for transferring toner images from the 
intermediate transfer belt onto the paper. 

7. The apparatus according to claim 2, wherein 
a driving gear of the one driving Source is meshed with one 

power transmission member so as to transmit the driving 
force to the plurality of the photosensitive bodies. 

8. The apparatus according to claim 2, wherein the color 
registration compensation unit selectively blocks the trans 
mission of the driving force to the photosensitive body. 

9. The apparatus according to claim 2, wherein a power 
transmission member comprises: 
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a retardation gear member having a greater diameter than a 
driving gear of the driving source; and 

a transmission gear member coaxially engaged with the 
retardation gear member to transmit the driving force to 
each of the plurality of photosensitive bodies. 

10. A color image forming apparatus comprising: 
a plurality of photosensitive bodies driven by a single driv 

ing source, each of the plurality of photosensitive bodies 
having a shaft gear; 

a plurality of power transmission members engaged with 
the shaft gears of the plurality of photosensitive bodies 
to transmit a driving force generated by the driving 
source to each of the plurality of photosensitive bodies: 
and 

a color registration compensation unit, formed on at least 
one of the power transmission members, and selectively 
compensating registration of respective ones of the pho 
tosensitive bodies. 

11. The apparatus according to claim 10, wherein 
a driving gear of the one driving Source is meshed with two 

neighboring power transmission members to transmit 
the driving force to the plurality of photosensitive bod 
ies. 

12. The apparatus according to claim 10, wherein the color 
registration compensation unit comprises: 

an elastic member with a first endanda second end, the first 
end of the elastic member being disposed on a Support 
ing frame and the second end engaging an idle roller 
gear, and 

a cam member contacting the idle roller gear to move the 
idle roller gear in an axial direction of the photosensitive 
body. 

13. The apparatus according to claim 12, wherein 
the idle roller gear which the elastic member is disposed on 

also operates as an idle roller gear of the power trans 
mission member. 

14. The apparatus according to claim 10, wherein the color 
registration compensation unit selectively blocks the trans 
mission of the driving force to the photosensitive body. 

15. The apparatus according to claim 10, wherein the 
power transmission member comprises: 

a retardation gear member having a greater diameter than a 
driving gear of the driving source; and 
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a transmission gear member coaxially engaged with the 

retardation gear member to transmit the driving force to 
each of the plurality of photosensitive bodies. 

16. The apparatus according to claim 15, wherein the 
power transmission member further comprises an idle roller 
gear disposed between non-neighboring retardation gear 
members to mesh the non-neighboring retardation gear mem 
bers with each other. 

17. The apparatus according to claim 15, wherein the 
neighboring retardation gear members overlap each other. 

18. A color image forming apparatus comprising: 
a plurality of photosensitive bodies driven by at least two 

driving Sources, each of the plurality of photosensitive 
bodies having a shaft gear; 

a plurality of power transmission members engaged with 
the shaft gears of the plurality of photosensitive bodies 
to transmit a driving force generated by the driving 
sources to each of the plurality of photosensitive bodies: 
and 

at least one color registration compensation unit disposed 
between the plurality of power transmission members; 

wherein the color registration compensation unit com 
prises: 

an elastic member with a first endanda second end; the first 
end of the elastic member being disposed on a Support 
ing frame and the second end engaging an idle roller 
gear, and 

a cam member contacting the idle roller gear to move the 
idle roller gear in an axial direction of the photosensitive 
body. 

19. The apparatus according to claim 18, wherein 
the at least two driving sources are synchronized and driven 

at the same speed. 
20. The apparatus according to claim 18, wherein the 

power transmission member comprises: 
a retardation gear member having a greater diameter thana 

driving gear of each of the driving sources; and 
a transmission gear member coaxially engaged with the 

retardation gear member to transmit the driving force to 
each of the plurality of photosensitive bodies. 

21. The apparatus according to claim 18, wherein the color 
registration compensation unit selectively blocks the trans 
mission of the driving force to the photosensitive body. 
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